A new bioassay was developed to enable quantitative and qualitative assessment of subterranean mammals' responses to chemosensory stimuli. Mole rats of the Spalax ehrenbergi superspecies of Israel responded differently to the odours of conspecific and heterospecific urine depending upon whether they had previous experience with touching the urine with their noses. Mole rats were initially indifferent or slightly attracted to the odour of both conspecific and heterospecific same-sex urine although their behaviour indicated that they could smell it. When animals were given the opportunity to touch the stimulus with their noses, they tended to avoid both types of urine. When exposed to the odour alone, in a separate experiment that followed the touch experiment, the avoidance tendency remained. These results suggest that the animal learns about the odour of the urine through nasal contact with it. Mole rats were indifferent to smelling and touching their own urine and urine of a novel non-competitor rodent (guinea pig, Cavia porcellus) and avoided the urine of a potential predator (marbled polecat, Vormela peregusna) without the necessity of touching it.
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Olfaction may compensate for vision in situations where visual information is difficult to detect, for example, in nocturnal above-ground mammalian species (Doty 1986) . Is this also true in subterranean mammals whose vision and eyes have degenerated (Nevo 1979; Haim et al. 1983; Cooper et al. 1993 )? Few studies have investigated chemical communication in subterranean mammals (Nevo et al. 1976; Gorman & Stone 1989 , 1990 Burda et al. 1990; Heth et al. 1992; Menzies et al. 1992 ) and even less is known about chemosensory perception and the importance of olfactory processes in life underground. This is due at least in part to an absence of adequate laboratory techniques for studying these chemosensory processes in wild underground mammalian species. Our aim was to design a bioassay that is appropriate for exploring chemosensory perception in subterranean mammals and then to apply this methodology to an assessment of Spalax ehrenbergi mole rats' responses to different types of urine. Urine odours are known to contain interspecific and intraspecific chemical communication cues in many above-ground rodent species (see references in Stoddart 1980; Vandenbergh 1983; Brown & Macdonald 1985; Doty 1986; Macdonald et al. 1990 ) and may be important in subterranean mammals as well (see references above). We investigated responses to urine from: (1) conspecifics versus heterospecifics of the S. ehrenbergi superspecies; (2) marbled polecats, Vormela peregusna, selected to represent a mammalian predator of mole rats; and (3) guinea pigs, Cavia porcellus, selected as a control stimulus from a species that is unfamiliar to and not competitive with mole rats.
Mole rats of the S. ehrenbergi superspecies in Israel are a particularly interesting model for studying chemosensory perception in subterranean mammals because they comprise four chromosomal species (2N=52, 54, 58 and 60) inhabiting different parapatric and ecogeographical areas through the region (Nevo 1991). Mole rats are blind (Haim et al. 1983; Cooper et al. 1993 ) aggressive (Nevo et al. 1986 ) rodents that live solitarily in subterranean tunnel territories (Nevo 1961; Heth 1989) . They feed almost exclusively on the underground parts of plants (Nevo 1961; Heth et al. 1989 ) and rarely go or disperse above ground (Heth 1991). They use seismic communication (knocking their heads against the tunnel ceiling) for long-distance communication between territories (Heth et al. 1987 (Heth et al. , 1991 Rado et al. 1987; Nevo et al. 1991) and vocalizations in mating and aggressive confrontations (Heth et al. 1988; Nevo 1990) . For a review of the studies of 0003-3472/95/041009+07 $08.00/0 1995 The Association for the Study of Animal Behaviour
